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Novel Pyridazinone«Derivatlves 

Field of application of the invention 

The invention relates to novel pyHcfazinone-derivatives, which are used in the phamiaceutical Industry 
for the production of pharmaceutical compositions. 

Known t echnical background 

International Patent Applications W098/31674 (= USP 6,103,718). WO99/31071, WO99/31090, 
WO99/47505 (= USP 6.255,303), WOD1/19ai8. WO01/307B6. WO01/30777, WO01/94319, 
WO02/064584, WO02/085B85 and WO02/0S5906 disclose phthalazinone derivatives having PDE4 
inhibitory properties. In the International Patent Application WO03/032993, the European Patent Appli- 
cations EP 539806, EP 618201 . EP 723962, EP 738715, EP 763534 and in the Gennan Patent Appli- 
cation DE1 9604388 arylalkyl-diazinone and thiadiazinone derivatives are described as PDE4 Inhibitors, 
international Patent Application WO93/07146 (= USP 5,716,954) discloses benzo and pyrido pyridazi- 
none and pyridazjnthione compounds with PDE4 inhibiting activity. 

In the Journal of Medicinal Chemistry. Vol. 33, No. 6. 199D, pp. 1735-1741 1.4-Bis(3-oxo.2.3-dihydro- 
pyrida2in-6-yl)benzene derivatives are described as potent phosphodiesterase inhibitors and inodllators. 
In the Joumal of l\fledicinal Chemistry Vol. 45 No.12. 2002. pp. 2520-2525, 2526-2533 and in Vol. 44, 
No. 16. 2Q01, pp. 251 1-2522 and pp. 2523-2535 phthalazinone derivatives are described as selective • 
PDE4 inhibitors. 

Description of ttie Invention 

It has now been Ibund that the pyridazinone-derivatives. which are described In greater details below, 
have surprising and particularly advantageous properties. 

The Invention thus relates to compounds of formula 1 




I 
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R1 is 1-4C-aIkyl and 
R2 is 1-4C-aIKyl, 

R3 represents a phenyl derivative of formulae (a) or (b) 





wherein 

R4 Is 1-4C-alkoxy or 1--4C-aikoxy virhich is completely or predominantly substituted by fluorine, 
R5 is 1-SC-allcoxy. 3-7C-cydoalkoxy, 3-7C-cycloalkylmethoxy» or l-4C-aIkoxy which is completely 
or predominantly substituted by fluorine, 

R6 is 1-4C-alKo3Qf, 3-5C-cyc]oalkoxy, 3-5C-cydoalkyImethoxy, or 1-4C-alKoxy which Is completely 

or predominantly substituted by fluorine, 

R7 is 1-4C-alkyl and 

R8 is hydrogen or 1-4C-alkyl, 

or wherein 

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, fonn a 
splro-iinked 5-, 6- or 7-membered hydrocarbon ring, optionally interrupted by an oxygen or sul- 
phur atom, 

R9 is -C(O)R10, -S(Oh-R14, -(CH2)n-C(0)-R18 or-C(OHCH2)m-R21. 
RIO is 1-4C-alkyl, -N(R1 1)R12, phenyl or phenyl substituted by R13» 
R1 1 is hydrogen, 1-4C-alkyl, 3-7C-cycloaikyl or 3-7CM:ycioalkyImettiyl. 
R12 is hydrogen, 1-4C-alkyl, 3-7C?-(^c!oalkyl or 3-7C-cyclaalkylmethyl. 

or R1 1 and R12 together and with inclusion of the nitreigen atom to which they are bonded, fonn a 

1-pyrroIidinyK 1-piperidinyl-. 1-piperazinyl, 1-(1-4C-aIkyl)-piperazin-4-yl-, 1~hexahydroazepinyl-. 
4-morpho!inyl, 4-thiomorpholinyl-, thtomorpholin-l-oxide-4-yl- or thlomorpholin-1J-dloxide-4-yl- 
ring, 

R13 is hydroxy!, halogen, nibt>. cyano. hydroxycarbonyl, 1-4C-alkyl, trifiuoromethyl. 1-4C-alkoxy, 1-4C- 
alkoxy which is completely or predominantly substituted by fluorine, 1-4C-alkoxycari3onyl, amino, 
mono- or di-1^C-alkylamino, aminocarbonyl, mono- or dr-1-4C-alfqflammocarbonyl, 1-4C-aIkyl- 
carbonyl. 1-4C-alkylcarbonylamino or 1-4C-alkylcarbonyIoxy, 

R14 is 1-4C-alkyl, -N(R15)R1B, phenyl or phenyl substituted by R17» 

R15 Is hydrogen, 1-4C-alkyl, 3-7C>cycloalkyl or 3-7C-cycloalkyImethyl. 

R1 6 Is hydrogen, 1 -4C-alkyI, 3-.7C-cycloailcyl or 3-70cycloalkylmethyl, 

or R15 and R16 together and with inclusion of the nitrogen atom to which they are bonded, form a 

1-pynrolidinyI-, 1-plperidlnyl-, 1-piperazinyl, 1-(1-4C-alkyl)-piperazln-4-yK 1-hexahydroazepmyK 
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4-morpholinyl. 4-thiomorpholinyK thiomorpholin-1-oxicie-4*yK orthiomorpholin-1.1-dtoxide-4-y|- 
ring. 

R17 is hydroxy), halogen, nitro. cyano. carbpxyl. 1-4C-aIkyl, tnfluoromethyl, 1^C>alkoxy. 1-4(>alkoxy 
which IS completely or predominantly substituted by fluorine, 1-4C-afkoxycarbonyl, amino, mono- 
ordi-1-4C-alkylamino, aminocarbonyl, mono- or di-1-4C-alkylamrnocarfaonyl, 1-4C-aikylcarbonyl. 
1-4C-a)kylcarbonylamino or 1-4C-alkylcarbonylo;Qf, 

R18 is-iS!(R19)R20. 

R19 IS hydrogen, 1-4C-alkyL 3-7C-cycloalkyl or 3-7C>cycIoalkylmelhyI, 
R20 is hydrogen, I^C-aikyl. 3-7C-cycloalkyI or 3-7C-cycloa[kylmethyl. 

or R19 and R20 together and with Inclusion of the nitrogen atom to which they are bonded, form a 

1-pynx)IidinyK 1-piperidlnyh 1-piperazinyl. 1-(1-4C-alkyl)-piperazin-4-yh 1-haxahydmazepinyK 
4-morpholinyf, 4-lhiomorpholinyK thiomorpholin-1-oxide-4-yl- or thiomorphDlin-1,1-dioxide-4'yl- 

ring, 

R21 i5-N(R22)R23. 

R22 IS hydrogen, 1-4C-alkyl, 3-7C-cycIoarKyl or 3-7C-cycloalkylmethyl. 
RZ3 is hydrogen, 1-4C-alkyl. 3-7C-cyclaa[kyI or 3-7C-cycloalkylmethyl. 

or R22 and F?23 together and with inclusion of the nitrogen atom to which they are bonded, form a 
1-pyrrolldinyK 1-piperidlnyl-, 1-piperazinyl. 1-(1-4C-aIkyl)-piperazIn-4-yl-, 1-hexahydroazepinyI-. 
4-morpholinyl, 4-thiomorpholinyK thiomorpholin-1-oxide-4-yl-, thiomorphoIin-1.1-diQxid©-4-yl-ora 
pyrrolidin-2,5-dione-1--yl'ring, 

n is an integer from 1 to 4, 

m Is an integer from 1 to 4. 

and the salts of these compounds. 

1-^C-AIKyl Is a straight-chain or branched alkyi radical having 1 to 4 carbon atoms. Examples are the 
butyl, isobutyl. seo-bufyl, tert-buiyi, propyl, isopropyl. ethyl and methyl radicals. 

1-4C-Alkaxy is a radical which, in addition to the oxygen atom, contains a straight-chain or branched 
alkyI radical having 1 to 4 carbon atoms. Alkoxy radicals having 1 to 4 carbon atoms which may be 
mentoned in this conte^ are, for example, the buto?^, isobutoxy, sec-butoxy, tert-butoxy, propoxy;iso^ 
proposqf, ethoxy and methoxy radicals. 

1-SG-AIkojfy Is a radicaKvhfch, in addition to the as^gen atom, containsra straight-chain or branched 
alt^l radiii^l having 1 to S carbon atoms; AlkoJ^:rad!calS-having 1 to 8 cadDon atoms"itJhich may ba 
mentioned in this conte^^are, forexampi©, the actyia?:y, heptylo^^y, isoSnept^iox]; (5-mathyihe:syIo^sy), 
hs:;ylo^r/, lsoh(2^loxy (4-msthylpsntylo7;y), nsohsjcyto^^" {3,3-dlmeu:iylbuto-^), p^mjto7^, isopen%?Ioxy 
C3-melhy!buta:n;); neopentylo3-:y {2.2-*Simethyipropo;qr). butosrx;, IsobutODty; ssc-buto::y, tert-biitoj^/-, psno^ 
po::y; isapropa^:^, ©'tho^^j? snd^ss^stho^^^ rsdscsl^". 
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1-4C-A!koxy which is completely or predominantly substituted by fluorine i$, for example, the 
2.2,3.3. 3-pentafluoropropoxy, the perfluoroethoxy, the 1,2,2-trifIuon3ethoxy and in particular the 
1,1,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy, the trifluoromethoxy and the difluoromethoxy radical, 
of which the difluoromethaxy radical is preferred. "Predominantly in this connection means that more 
ihan half of the hydrogen atoms of the 1-4C-^Koxy group are replaced by fluorine atoms. 

3-7a-CycIoaIkoxy stands for cyciopropyloxy, cyclobutyloxy, cyclopeniyloxy, cyclohexyloxy or qfclo- 
heptyloxy, of which cyciopropyloxy, cyclobutyloxy and cyclopeniyloxy are preferred, 

3«7C-Cycloalkylmethoxy stands for cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy, cyclo- 
hexylmethoxy or cycloheplylmethoxy. of which- cyclopropylmethoxy. cyclobutylmethoxy and cyclopen- 
tylmethoxy are preferred. 

3-5C-Cycloaftoxy stands for cyciopropyloxy, cyclobutyloxy and cyclopentyloxy. 

3-5C-Cycloalkylmethoxy stands for cyclopropylmethoxy, cyclobutylmethoxy and cyclopentylmethoxy. 

As spiro-linked 5-, 6- or T-membered hydrocarbon rings, optionally Interrupted by an oxygen or sulphur 
atom, may be mentioned the q/clopentane, cyclohexane, cycloheptane. tetrahydrofuran, tetrahydro- 
pyran and the tetrahydrothiophen ring. 

Halogen within the meaning of the present invention is bromine, chlorine or fluorine. 

1-4C-AIkoxycarbonyl is a carbonyl group to which one of the abovementioned 1-4C-aikoxy radicals Is 
bonded. Examples are the methoxycarbonyl [CHaO-CCO)-] and the ethoxycarbonyl [CH3CHzO-C(0)-] 
radical. 

Mono- or Di-1-4C-aikyIamino radicals contain in addition to the nitrogen atom, one or two of the above- 
mentioned 1-4C-^lkyl radicals. 

Mono- or Di-1-4C-aIkylamlnocarbonyI radicals contain in addition to the carbonyl group one of the 
abovementioned mono-ordi-1-4C-alkylamino radicals. Examples which may be mentioned are the 
N-methyl- the N.N-dimethyK the N-ethyK the N-propyh the N.Nniiethyl- and the N-Fsopropylamino- 
carbonyl radical, 

1-4C-Alkylcarbonyl is a carbonyl group to which one of the abovementioned 1-4C-alkyl radicals is 
bonded. An example is the acetyl radical [CH3C(0}-]. 

An 1-4C-AlkyIcarbonylamlno radical is. for example, the propionylamino [Q3H7C(0)NH-'l and the ace- 
tylamino radical [CH3C(0)NH-]. 
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1-4C-AlkylcarbonyIoxy siands far a cartoonyloxy group to which one of the abovementioned 1-4C-alky| 
radicals is bonded. An example is the acetoxy radical [CH3C(0)-0.]. 

3-7C-CydoalKyl stands for cydopropyl, cyclobulyl, cyclopentyl. cyclohexyl or cyclohepiyl. ofwhrch cyclo- 
propyl and cyciopentyl are preferred 

3-7C-CycloalKylmethyI siands for cyclopropylmethyl, cydobutylmethyi, cyclopentylmethyl, cydohexyl- 
methyl or cycloheptylmethyl. 

Suitable sails for compounds of the fonmula 1 are all acid addition salts. Particular mention may be 
made of the pharmacologically tolerable inorganic and organic acids customarily used In pharmai^. 
Those suitable are water-soluble and water-Insoluble acid addiUon salts with adds such as, for exam- 
pie, hydrochloric add, hydrobromic add, phosphoric add, nitric add, sulphuric add, acetic add. citric 
add. D-gluconicadd. benzoic add, 2'(4-hydrDxyb6n20yi)ben2oic add, butyric acid, suiphosalicylic add, 
maleic add. lauric add. malic add, fumaric acid, succinic add, oxalic acid, tartaric add. embonic add. 
stearic add, toluenesulphonic add. methanesulphontc add or 3-hydroxy^2-naphthoic add. the adds 
being employed in salt preparation ^ depending on whether a mono- orpolybasic acid is concerned and 
depending on which saft is desired - in an equimolar quantitative ratio or one differing therefrom. 

Pharmacologically intolerable salts, which can be obtained, for example, as process products during the 
preparation of the compounds according to tfie invention on an industrial scale, are converted into phar- 
macoioglcally tolerable salts by processes l^own to the peison skilled In the ait 

According to expert's knowledge the compounds of the invention as well as ttieir salts may contain, ag. 

when isolated in crysteliine form, varying amounts of solvents. Included within the scope of the inven- 
tion are therefore all solvates and in particular all hydrates of the compounds of fomiula 1 as well as all 
solvates and in particular all hydrates of the salts ar the compounds of formula 1. 

Compounds of formula 1 to be emphasized are those in which 

R1 Is l-4C-alkyI, 
R2 is I^C-alt^yl, 

R3 represents a phenyl derivative of formulae (a) or (b) 
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R4 is 1-2C-alkoxy or 1*2C-alkoxy which is completely or predominantly substituted by fluorine, 
R5 is 1-4C-alKQxy, 

R6 is 1"2C-a1toxy or 1-2C-a!kaxy which is completely or predominant substituted by fluorine, 
R7 is methyl and 
R8 is hydrogen, 
or wherein 

R7 and RS together and with inclusion of the two carbon atoms, to which they are bonded, form a 
spiro-linked cyclopentane, cyclohexane. tetrahydrofuran or tetrahydropyran ring, 

R9 is -S(0)2-R14, -(CH2)„-C(0)-R18 or -C(OHCH2)«rR21. 

R14 is phenyl or phenyl substituted by R17, 

R17 is halogen, nitro. cyano, 1-4C-alkyl or 1-4C-alkaxy, 

R18 is-N(R19)R20, 

R1 9 Is hydrogen or 1 -4C-alky I, 

R20 IS hydrogen or 1-4C-aikyl, 

or R19 and R20 together and with inclu^on of ^e nitrogen atom to which they are bonded. Ibrm a 
1-pyrroIldinyl-, l-piperidinyl-, l-piperazinyl, 1-(1-4C-alkyl)~piperazin-4-yK l-hepcahydroazepinyl-, 
4-morphoIlnyl or 4*thiomorphoiinyl-ring, 

R21 Is -N(R22)R23, 

R22 is hydrogen or 1-4C-alkyl, 

B23 IS hydrogen or l-^C-alkyl, 

or R22 and R23 together and with indusion of the nitrogen atom to which they are bonded, form a 
l-pyrroiidinyl-. 1-piperidinyl-, 1-piperazfnyl, 1-(1-4G-alkyI)-piperazin-4-yl-. 1-hexahydroazepinyl- 
4-morphollnyi, 4-thiomorphoUnyt- or a pyrroiidin-2,5-dione-1-yl-ring, 

n IS an integer from 1 to 4, 

m Is an integer from 1 to 4. 

and the salts of these compounds. 

Prefi^rred compounds of formula 1 are those, in which 
R1 IS methyl, 
R2 is methyl, 

R3 represents a phenyl derivative of formula (a) 



• ' - Empf .zeit:Q4/02/2004 11:16 Empf .nr .:238 P.013 
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wherein 
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R4 is metho?y or ethoxy. 




R5 is metho:?^ or ethoxy. 


R9 


is -S(0)2-R14, -{CH2)„-C(0)-R18 or-C(OHCH2)„,-R21. 


R14 


is 2-cyanophenyl, 


R18 


is amino or 4-morplioljnyi, 


R21 


is pyrrolidin-2,5-dione-1-yl, 


n 


rs 1 or 2. 


m 


isl. 



and the salte of these compounds. 

A special embodiment of the compounds of the present invention include those compounds of foimula 
1 in which R3 represents a phenyl derivative of formula (a). 

Another special embodiment of the compounds of the present invention Include those compounds of 
fomiula 1 1n which R3 represents a phenyl derivative of formula (a) and R4 and R5 have the meaning 
methoxy. 

A further special embodiment of the compounds of the present invention include those compounds of 
formula 1 fn which R1 is methyl, R2 is methyl, R3 represents a phenyl derivative of formula (a) and R4 
and RS have the meaning methoxy. 

The compounds of formula 1 are chiral compounds, if the meanings of R1 and are not Identical. In 
case R3 represents a phenyl den'vative of formula (b) there is one furttier chiral center in the dihydrofu- 
ran-ring, if the substituents -R7 and -CH2R8 are not identical. However, preferred are in this connection 
those compounds, in which the substituents -R7 and -CH^RS are fdentical or together and wth inclusion 
of the ty^^o carbon atoms to which they are bonded forni a spiro-connected 5-, 6- or 7-membered hydro* 
carbon ring. 

The invention includes all conceivable pure diastereomers and pure enantiomers of the compounds of 
formula 1, as well as all mixtures thereof Independent from the retio, including the rac^mates. 

Ths compounds of fomriula 1 according to the invention can be prepared, for example, as described in 
Reaction schema 1. 
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Reaction scheme i: 



R6 



R4- 




R5 



(3a) 




z 

C3b) 



RS 



R2 R1 



(2a) R2 R1 



H 




^ R2 Rl 

(la, R9 = H) 




R9— X 
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In reaction scheme 1 , the keto acids of formula 2a. in which R1. R2, R4 and R5 have the above- 
mentioned meanings, can. for example, be prepared from compounds of formula 3a, in which R4 and 
R5 have the above-mentioned meanings and Z represents hydRpgen (H) by a Friedet-Crafts aqrlation 
with 3,3-dK1-4C^lkylHihydro-furan-2,S-dione (for example 3,3-di-methyl-dihydro-fUran-2p5-dione). 
The Friedel-Crafts acylaiion is canned out in a manner, which is known to the person skilled in the art 
(for example as described in M. Yamaguchi et al., J Med Chem 35: 4052-4060, 1993) in presence of a 
suitable catalyst, such as for example, AlCb. ZnCb, FeCb or iodine, in an appropriate inert solvent 
such as methylene chloride or nftrobenzene or another Inert solvent such as diethyl ether, preferably at 
raised temperature, especially at the boiling point of the solvent being used, 

Altemalively, the compounds of formula 2a, in which R1, F52, R4 and R5 have the above-mentioned 
meanings, can be prepared from compounds of the formula 3a, in which R4 and R5 have the above- 
mentioned meanings and Z represents a halogen atom through reaction with 3,3-di-(1-4C-aikyf)-d!hy- 
dro-furan'2»5-dione. 

Xhe reaction is carried out in a manner, which is known by a person skilled In the art, for example 

a) by activating compounds of formula 3a. in which R4, R5 and Z have the above-mentioned mean- 
ings, by a lithium/halogen exchange reaction at low temperatures (preferably at -60 to -lOO'C) in 
an appropriate inert solvent such as tetrahydrofuran or diethylether, preferably under an atmos- 
phere of inert gas. foilowed by reaction of the Jitiiiated compounds with 3,3-di-(1-4C-all<yl)-dihy- 
dro-fUran-2,5-dione. or 

b) by converting compounds of formula 3a, in which R4, R5 and Z have the above-mentioned 
meanings, in a suitable inert solvent such as, for example, tetrahydrofuran or dietliyl ether into 
the corresponding Grignard compounds of formula 3a, in which Z represents ^gCI, IWigBr or Mgl 
followed by reaction of the Grignard compounds with 3, 3-di-(1-4C-all^l)-<iihydro-furan-2,5-dione. 

Compounds of formula 2b, in which R1. R2, R6, R7 and RS have the above-mentioned meanings can 
be prepared analogously fo the compounds of formula 2a using the synthesis procedures described 
above under a) or b). 

Compounds of fonnula 3a. in which R4 and R5^ inaua the abover-mentioned meanings and Z represianis 
a hydrogen (H) or halogen atom; ariaknDwn-orcan"be prepared as described, in W09S/31674. 

Compounds:.of formula 3b, in whldn FiB, R7 and RB 6iaveth3abGins=msntianed:msanings"arfd Zreprs- 
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The kelo acids of formulae 2a and 2b are converted to compounds of formula la and 1b, in which R1. 
R2, R4, R5, R5, R7 and RS have the above-mentioned meanings and R9 represents hydrogen (H) by a 
reacfton with 4-hydrazinopiperidine dihydrochloride. 

The conversion of the keto acids of fomiulae 2a and 2b or one of their reactive derivatives with 4-hy- 
drazinopiperidine dihydrochlonde is advantageously carried out with 1 to 1 .5 equivalents of the 4-hy- 
drazinopiperidine dihydrochloride in the presence of a suitable base, such as for example, triethylamine, 
diisopropylethylamine. N-methylmorphaline or any other aliphatic tertiary amine. As Inert solvents are 
preferably used alcohols such as methanol, ethanol. Isopn^panol, n-propanol, n-butanol, isoamylaico" 
hoi. glycols and their ethers such as ethylene glycol, diethylene glycol, ethylene glycol monomethyl or 
monoethyt ether, acids such as formic acid, aoetic or propionic acid, suitable mixtures of the above- 
mentioned solvents, as well as mixtures with water, for example aqueous ethanol, further ethers, espe- 
cially water soluble ethers such as tetrahydrofuran, dioxane or ethylene glycol dimethylether; further 
toluene or benzene, especially when the method of azeoboplc destination Is used to remove the reac- 
tion water. 

The reaction temperatures are suitably between 0 and 200''C, preferably between 20 and 100"C; the 
reaction times are preferably between 1 and 48 hours. 

Suitable reactive derivatives of the keto acids of formulae 2a and 2b which may be mentioned in this 
context are, for example, esters, especially methyl and ethyl esters, nitrils and acid halides, such as 
acid chlorides or acid bromides. They can be prepared by methods, which are Known by the person 
skilled in the art. 

Finally, ihe compounds of formulae la and 1b, in which R1, R2. R4, R5, R6, R7 and R8 have the 

above-mentioned meanings and R9 has the meaning hydrogen (H) are reacted with a compound of 

formula R9-X, in which R9 has the above-mentioned meanings and X is a suitable leaving group, for 

example a halogen atom, preferably a chlorine atom. ; 

All known classical methods for alkylatlon, reaction with sulfonyl halides. reaction with acyl halldes etc. 
can be used in this last reaction step. 

Attematlvely, in some cases, it might be useful to introduce the substituent R9 by a Michaei addition | ^ 

reaction or by a two- or multi-step procedure. [ ' 

r- 

suitably, the conversions are carried out analogous to methods, which are familiar per se to the person 

skilled In the art, for example, in the manner which is described in the following examples. j 

The substances according to the invention are isolated and purified in a manner known per se, e.g. by * 
distilling off tiie solvent in vacuo and recrystallising the residue obtained from a suitable solvent or sub- 
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jecting it to one of the customary purification methods, such as column chromatography on a suitable 
support material. 

Satis are obtained by dissolving the free compound In a suitable solvent [for example a ketone like ace- 
tone, methylethylketone, or methyllsobutylketone, an ether, like diethyl ether, tetrahydrofuran or diox- 
ane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular weight 
aliphatic alcohol, such as ethanol, isopropanol) which contains the desired acid, or to which the desired 
acid is then added. The sails are obtained by filtering, reprecipitating, precipitating with a non-solvent 
for the addition salt or by evaporating the solvent Salts obtained can be converted by basification into 
the free compounds which, in turn, can be converted into salts. In this manner, phannacotogically non- 
tolerable salts can be converted Into pharmacologically tolerable salts. 

The following e?®mples illustrate the invention in greater detail, without restricting it As well, further 
compounds of formula 1, of which the preparation is explicitly not described, can be prepared in an 
analogous way or in a way which is known by a person skilled in the art using customary preparation 
methods. 

The compounds, which are mentioned in the examples as well as their salts are prefen'ed compounds 
of the invention. In the examples, RT stands for room temperature, h for hour(s), min for minute(s) and 
M. p. for melting point 
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Rnal produetM 

2'f4-f3-f3.4-dim^thoxyHih«nvn.5.SKiimethvl.8.^ MC0^6^ihvrt^H.^^^ 
gjperidina-l^ulfbnvlWbenzonHHlB 

A mixture of 5 mmoi of intemiediate A2. 7 mmol of Z-cyanobenzenesuIfonyl chloride and 10 mmol of 
tnethylamine in 50 ml of dichloromethane is stirred at RT for 1 h. TTie organic layer is washed twice with 
aqueous sodium earbonafB. dried over MgSO* and concentrated in vacuo. The title compound crystal- 
fees from ethyl acetate. M. p. 190-1 92°C. 

^' g=t 3.44Jlmethexv.phenvn.4.4-dimethvl-2-riW3^nT holin-i^i^-«>»-pre^ 
4.S-dihvdro.2H.pvridarin-a onehvdmchlnrirfo 

A solution of S mmol of intennediate A2 and 8 mmol of l-morpholin^yi-propenone in 50 ml of metha- 
nol IS stlned for 20 h at RT. After evaporating the residue is dissolved in ethyl acetate and filtered A 
saturated solution of hydrochloric acid In diethyl ether is added and the resulting predpitate is filtered off 
and dried. M. p. 21 1-21 3°C. 



z. 



2-r4-f?-{3.4-dimethoXYPhenvI>^^xoAe-dih., ^ ro-4H-nvrida>io.i,vn-BiB«idl«-<-Y^^ ^ 
gcetamlde 



A mrxture of 5 mmol of intemiedlate A2, 1 5 mmol of potassium carbonate and 7 mmol of chloroacet- 
amide ,n 1 0 ml of dimethyl formamide is stirred for 72 h at RT. The solvent is evaporated and the resl- 
due ,s partitioned between aqueous sodium carbonate and ethyl acetate. The organic layer is dried over 
MgS04 and concentrated in vacuo. The product is purified by chromatography (ethyl acetatermetha- 
nol/10:i; and crystallized from ethyl acetate. M. p. 180-182'C. 

•^-tZH4H3^3^im^thoxy-ph0nvll.6.S^ime>hvr- fi .<,xo-5.e-dihyrt^^H>ovn-d^^^ 
DiDeridin-1-Yl).?.^xo-etlivll-ntf woiidinB-2.S-««nno 

1 0 mmol of chloroacetyl chloride, dissolved in 20 ml of dichloromethane is added slowly to a solution of 
5 mmol of intermsdiate A2 and 20 mmol of tnethylamine in 50 mi of dichloromethane at 0»C After 
complete addition the mixture is stirred for an additional 30 min after which 50 ml of water is added and 
stirring is continued for additional 30 mIn. The dichloromethane solution is separated, washed twice 
with water, dried over magnesium sulfate and evaporated. The residue is dissolved in ethyl acetate 
filtered over silica gel after which the solvent is evaporated. The residue Is dissolved in 20 ml of di- " 
methyl fonnamide and 10 mmol of succinimide and 10 mmol of potassium carbonate are added and 
the resulting mixture fe heated for 2 h at 70 'C. After cooling to RT, the mixture Is diluted with 1 00 ml of 
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ethyl acetate and filtered. After evaporating the solvent, the residue Is purified by chromatography (ela- 
tion with ethyl acetate:methanol/5:1). CiystaWsation from ethyl acetate yields the title compound. M. p. 
1 77-179 'C. 
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Starting Compounds and Intermadlates 

A1. 4«<3.4<limBthoxvphenvlV-2,2-dimethvl-4-oxo-butvric acid 

Under an atmosphere of dry nitrogen a grignard solution, prepared from 43.4 g 3«4^imethoxybronio- 
benzene and 6.1 g magnesium in 200 ml of tetrahydrofiiran, is added dropwise to a solution of 20.5 g 
3.3-dimethyl-dihydro-furan-2,5-dione In 200 ml of tetrahydrofuran coaled in an icebath. The reaction 
mixture is stirred for an additional hour at RT. 100 ml of a 20% ammonium chloride solution is added 
and the water layer is extracted fewice with 75 ml of ethyl acetate. The combined organic layers are 
washed twice with 1 00 ml of half saturated brine and extracted with 3 x 100 mL 1 M sodium hydroxide 
solution. The aqueous layers are washed with 75 ml of ethyl acetate, acidified with concentrated hydro- 
chloric acid and extnacted 3 times with 1 00 ml of dlchloromethane. The organic layers are diied over 
magnesium suHkte, filtered and concentrated in vacuo. The oily residue is crystallized from ethyl ace- 
tate/petnsleum ether (60-80 ^'C), Ui. p. 114-1 16 "C. 

A2. 6^3.4^lmethoxvphenvll^,4Hiimetlw!-2-plP9rldIn"4-vl^-5K^ 
I3113S9I 



A mixture of 50 mmol of intermediate A1. 50 mmol of 4-hydrazlnopipertdine dlhydrochloride and 15 ml 
of triethylamlne in 1 00 ml of n-propanol are heated under reflux for 48 h. The solvent is evaporated and 
the residue is suspended in 100 ml of a 1M solution of sodium hydroxide. This suspension Is extracted 
3 times with 50 ml of dlchloromethane. The combined organic layers are washed with 50 ml of a 1M 
solution of sodium hydroxide, dried over magnesium sulfate, filtered and concentrated in vacuo. 
Crystallisation from diethyl ether yields the title compound. p. 126-128°C. 
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Commercial utilityr 

The compounds according to the invention have useful phannacolagical properties which maKe them 
industrially utilizable. As selective cyclic nucleotide phosphodiesterase (PDE) inhibitors {specifically of 
type 4). they are suitable on the one hand as brc^nchial therapeutics (for the treatment of ainiway 
obstructions on account of their dilating action but also on account of their respiratory rate- or respira- 
tory drive-Increasing action) and for the removal of erectile dysfunction on account of their vascular 
dilating action, but on the other hand especially for the treatment of disorders, in particular of an 
inflammatory nature, e.g. of the airways (asthma prophylaxis), of the skin, of the intestine, of the eyes, 
of the CNS and of the joints, which are mediated by mediators such as histamine, PAF (platelet-acti- 
vating factor), arachidonic acid derivatives such as leukotrienes and prostaglandins, cytokines, 
interieukins, chemokines, alpha-, beta- and gamma-^nterferon, tumor necrosis factor CTNF) or oxygen 
free radicals and proteases. In this context the compounds according to the lnvention..are distinguished 
by a low toxicity, a good enteral absorption (high bioavailability), a large tiierapeutic breadth and the 
absence of significant side effects. 

On account of their PDE-inhibltIng properties, the compounds according to the invention can be em- 
ployed in human and veterinary medicine as therapeutics, where they can be used, for example, for the 
treatment and prophylaxis of the following Illnesses: acute and chronic (In particular Inflammatory and 
allergen-induced) ainvay disorders of varying origin (bronchitis, allergic bronchitis, bronchial asthma, 
emphysema, COPD); dermatoses {especially of proliferative, inflammatory and allergic type) such as 
psoriasis (vulgaris), toxic and allergic contact eczema, atopic eczema, seborrhoeic eczema, Lichen 
simplex, sunburn, pruritus in the anogenltal area, alopecia areata, hypertrophic scars, discoid lupus 
erythematosus, follicular and widespread pyodenmfas, endogenous and exogenous acne, acne rosacea 
and other proliferative. Inflammatory and allergic skin disorders; disorders which are based on an ex- 
cessive release of TNF and leuKotnenes. for example disorders of the arthritis type (rheumatoid arthri- 
tis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions), disorders of the immune system 
(AIDS, multiple sclerosis), graft versus host reaction, allograft rejections, types of shock (septic shock, 
endotoxin shock, gram-negative sepsis, toxic shock syndrome and ARDS (adult respiratory distress 
syndrome)) and also generalised inflammations In the gastrointestinal region (Crohn's disease and 
ulcerative colitis): disorder which are based on allergic and/or chronic, immunological false reactions in 
the region of the upper airways (pharymc. nose) and the adjacent r^ions (paranasal sinuses, eyes), 
such asallergic rhinitis/sinusitis, chronic rtjiniSs/sinusitis. allergic conjunctivitis and also nasal poftfpsr 
bu^ also disorders of the heart which can ba treated by PDEinhibitors, such asxardiacinsufnciency, or 
disorders which can be treated on account of ftiatissue-relaxant action of the PDE inhibitors, such as, 
for example, srsctite d^fsainctlon or collcs^ of the kidnays and of the uretsrs: in connection wth kidney 
stones. In addition, tiiscompoundsrof the in^rention are useful in the treatment of diabetesrinsipidus, 
diabetes msllSu3;.leuS^s«-fii2, ost*oporosis:and ©onditianE^ asssclatsd vsilh csrsbral m':^fc3lic inhibition. 
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Parkinson's disease or multimfarct dementia; and also illnesses of the central nervous system, such as 
depressions or arteriosclerotic dementia. . 

The Invention further relates to a method for the treatment of mammals, including humans, which are 
suffering from one of the above mentioned Illnesses. The method is characterized in that a therapeuti- 
cally active and pharmacologicaHy effective and tolerable amount of one or more of the compounds 
according to the invention is administered to the ill mammal. 

The invention further relates to the compounds according to the invention for use in the treatment 
and/or prophylaxis of illnesses, especially the illnesses mentioned. 

The invention also relates to the use of the compounds according to the invention fbr the production of 
pharmaceutical compositions which are employed fbr the treatment and/or prophylaxis of the illnesses 
mentioned. 

The invention furthermore relates to pharmaceutical compositions for the treatment and/or prophylaxis 
of the illnesses mentioned, which contain one or more of the compounds according to the invention. 

Additionally, the invention relates to an article of manufacture, which comprises packaging material and 
a pharmaceutical agent contained within said packaging material, wherein the pharmaceutical agent is 
therapeutically effective for antagonizing the effects of the cyclic nucleotide phosphodiesterase of type 4 
(PDE4), ameliorating the symptoms of an PDE4-med[aled disorder, and wherein the packaging mate- 
rial comprises a label or package insert which indicates that the pharmaceutical agent is useful for pre- 
venting or treating PDE4-mediated disorders, and wherein said pharmaceutical agent comprises one or ^ 
more compounds of formula 1 according to the invention. The packaging material, label and package 
insert otherwise parallel or resemble what Is generally regarded as standard packaging material, labels 
and package inserts for pharmaceuticals having related utilities. 

The pharmaceutical compositions are prepared by processes which are known per se and familiar to 
the person skilled in the art. As pharmaceutical compositions, the compounds according to the inven- 
tion (= active compounds) are either employed as such, or preferably in combination with suitable 
pharmaceutical auxiliaries and/or excipients. e.g. in the form of tablets, coated tablets, capsules, cap- 
lets, suppositories, patches (e.g. as TTS), emulsions, suspensions, gels or solutions, the active com- 
pound content advantageously being between 0.1 and 95% and where, by the appropriate choice of the 
auxiliaries and/or excipients, a pharmaceutical administration form (e.g. a delayed release form or an 
enteric form) exactly suited to the active compound and/or to the desired onset of action can be 
achieved. 

The person skilled in the art is femiliar with auxiliaries or excipients which are suitable for the desired 
pharmaceutical formulations on account of his/her expert knowledge. In addition to solvents, gel for- 
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mers, ointment bases and other active compound excipients, for example antioxidants, dlspersants» 
emulslfiers, preservatives, soiubilizers, colorants, complexing agents or permeation promoters, can be 
used. 



The administration of the pharmaceutical compositions according to the invenUon may be performed in 
any of the generally accepted modes of administration available in the art Illustrative examples of suit- 
able modes of administration include Intravenous^ oral, nasal, parenteral, topical, transdermal and rectal 
delivery. Oral delivery is preferred. 

For the treatment of disorders of the respiratory tract, the compounds according to the invention are 
preferably also administered by Inhalation in the form of an aerosol; the aerosol particles of solid, liquid 
or mixed composition preferably having a diameter of 0.5 to 1 0 \m, advantageously of 2 to 6 pm. 



Aerosol generation can be earned out, for example, by pressure-driven jet atomizers or ultrasonic atom- 
izers, but advantageously by propellant-dnven metered aerosols or propellant-free administration of 
micronized active compounds from inhalation capsules. 

Depending on the Inhaler system used, in addition to the active compounds the administration forms 
additionally contain the required excipients, such as, for example, propellants (e-g. Frigen in the case of 
metered aerosols), surface-active substances, emulsiflers, stabilisers, preservatives, flavorings, fillers 
(e.g. lactose in the case of powder inhalers) or, if appropriate, further active compounds. 

For the purposes of inhalation, a large number of apparatuses are available with which aerosols of op- 
timum particle size can be generated and administered, using an Inhalation technique which is as right 
as possible for the patient In addition to the use of adaptors (spacers, expanders) and pear-shaped 
containers (e.g. Nebulator®, Volumatlc®), and automatic devices emitting a puffer spray (Autohaler®), 
for metered aerosols, in particular in the case of powder Inhalers, a number of technical solutions are 
available (e.g. Diskhaler^, RotadisK®, Turbohalerc© or the inhaler described rn European Patent Appli- 
cation £P 0 505 321), using which an optimal administration of active compound can be achieved. 

For the treatment of dermatoses, the compounds according to the invention are in particular administe- 
red in form of those phannaceutical compositions which are suitable for topical application. For the 
production of the pharmaceutical compositions, tha compounds according to iie invention acwe 
compounds) ara prefarabty mi:^ed with suitable p^iarmacsutical au^dliaries and ftirther processed give 
surfebia pharmaceutical fomiulaSons; Suitable pharmaceutical formufallon^^ are, fore^^cample, pourdisr^,- 
emulsions, suspsnsions, sprays, oils, oinimen^s, fs% ointments, creams; pastes, gefeorsoluSons. 

The pharmac^JticsbCDmpoi^Sons^cOTtllng to the m\7en-Tion-ara prepsrHd by pracsssssL.l-'^TiDwn perse. 
Tlr^ dD2"sgsic>i- ias:sOTi.'3"CTmpDond^..te csm^-d GUi in ihe..ord3ror msgntudaajstomcnnT for POE mnibi- 
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active compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhala- 
tion is customarly between 0.1 and 3 mg per day. The customary dose in the case of systemic therapy 
(p.o. or Lv.) is betwreen 0.03 and 3 mg/lcg per day. 
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Bioioqical tnvfistiaations 

The second messenger cyclic AMP (cAMP) is welHcnown for inhibiting inflammatory and Immunocom- 
petent ceils. The PPE4 isoenzyme is broadly expressed in cells Involved In the inlBatlon and propaga- 
tion of Inflammatory diseases (H Tenor and C Schudt, In ^Phosphodiesterase Inhibitors", 21^0, „The 
Handbook of Immunophamiacolog/, Academic Press, 1995). and its inhibition leads to an increase of 
the intracellular cAMP concentration and tiius to the inhibition of cellular activation (JE Souness et al.. 
Immunopharmacology47: 127-162, 2000). 

The antiinflammatory potential of PDE4 inhibitors in vivo In various animal models has been described 
(MM Telxeira, TIPS 18: 164-170. 1997). For the Investigation of PDE4 inhibition on ttie cellular level (in 
vitro), a large variety of proinflammatory responses can be measured. Examples are the superoxide 
production of neutrophilic (C Schudt et al.. Arch Pharmacol 344: 682-690. 1991) or eosinophilic (A 
Hatzelmann et al., Brit J Pharmacol 1 14: 821-831, 1995) granulocytes, which can be measured as lu- 
minol-enhanced chemiluminescence, orihe synthesis of tumor necrosis fedor-ct in monocytes, macro- 
phages or dendritic cells (Gantner et al., Brit J Pharmacol 121: 221-231 , 1997. and Pulmonary Pharma-^ 
col Therap 12: 377-386, 1999). In addition, the immunomodulatory potential of PDE4 inhibitors Is evi- 
dent from tile inhibition of T-ce!l responses like cytokine syntt^esis or proliferation (DM Essayan. Bio- 
chem Pharmacol 57: 965-973, 1999). Substances which inhibit the secretion of the afore-mentioned 
proinflammatory mediators are those which Inhibit PDE4. PDE4 inhibition by the compounds according 
to tile invention is thus a centra! indicator for the suppression of inflammatory pnacesses. 
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Method for measurina tnhibHion of P DEA activity 

PDE4B2 (GB no. M97515) was a gift of Prot M. Conti (Stanford Univere'rty, USA). It was amplified from 
the original plasmid (pCMVS) via PGR with priniers Rb9 (5*- GCCAGCGTGCAAATAATGAAGG -3") and 
RblO (5V AGAGGGGGATTATGTATCCAC -3') and cloned Into the pCR-Bac vector (Invitrogen. Gron- 
ingen, NL). 

The recombinant baculovirus was prepared by means of homologous recombination in SF9 insect cells. 
The expression plasmids were cotransfected with Bac-N-B!ue (Invitrogen, Groningen, NL> or 
Baculo-Gqid DNA (Pharmingen, Hamburg) using a standard protocol (Pharmingen, Hamburg). Wt vi- 
rus-free recombinant virus supematants were selected using plaque assay methods. After that high- 
titre virus supematants were prepared by amplifying 3 times. PDE4B2 was expressed In SF21 cells by 
infecting Z>i^O^ cells/ml with an MOI (multiplicity of infection) between 1 and 10 in semm-free SF900 
medium (Ufa Technologies. Paisley, UK). The cells were cultured at 28"C for 48 - 72 hours, after which 
they were pelleted for 5-10 min at 1 000 g and 4^*0. 

The SF21 Insect cells were resuspended, at a concentration of approx. 10^ cells/mi. in ice-cold (4''C) 
homogenizatian buffer (20 mM Tris, pH 8.2, containing the following additions: 140 mM NaCI, 3.B mM 
KCI, 1 mM EGTA. 1 mM MgCI^, 10 mM p-mercaptoethanol, 2 mM benzamidine, 0.4 mM Pefeblock, 
10 |iM leupepfm. ID ^M pepstatin A, 5 pM trypsin inhibitor) and disrupted by ultrasonlcation. The ho- 
mogenate was then centrifuged for 10 min at lOOOxg and the supernatant was stored at-ao°C until 
subsequent use (see below). The protein content was determined by the Bradford method (BioRad. 
Munich) using BSA as the standard. 

PDE4B2 activity was Inhibited by the compounds according to the Invention In a modified SPA (sclntilla- 
tion proximily assay) test, supplied by Amersham Biosciences (see procedural Instructions '^phosphodi- 
esterase [3H]cAMP SPA enzyme assay, code TRKQ 7090'); carried out in 95-well microtitre plates 
(MTP's). The test volume is 100 }l\ and contains 20 mM Tris buffer (pH 7.4). 0.1 mg of BSA (bovine 
serum albumin)/ml, 5 mM Mg"^*, 0,5 ^M cAMP (including about 50,000 cpm of [SHJcAMP). 1 of tiie 
respective substance dilution in DMSO and sufficient recombinant PDE (lOOOxg supematant, see 
above) to ensui^that 10-20% of the cAMP is converted under the said expenmental conditions. The 
final concentration of DMSO in the assays (1 % v/v) does not substanfially affect the activity of the 
PDEs investigated. After a preincubation of 5 min at 37"C. the reaction Is started by adding the sub- 
stnat© (cAMP) and the assays are incubated for a further 15 min; alter that, they are stopped by adding 
SPA beads (60 /il). In accordance with the manufacturer's instructions, the SPA beads had previously 
been resuspended in water, but were then diluted 1:3 (v/v) in water: the diluted solution also contains 3 
mM IBMX to ensure a complete PDE activity stop. After the beads have been sedimented (> 30 min). 
the MTP's are analyzed in commercially available luminescence detection devices. The corresponding 
ICso values of the compounds for the Inhibition of PDE4B2 activity are determined from the concentra- 
tion-effect curves by means of non-linear regression. 
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The inhlbitoiy values determined for the compounds a«=co««ng to the invention follow from the following 
Table 1. in which the numbers of the compounds correspond to the numbers of the examples. 



Table 1 



Inhibition of PDE4 aeitivihf [measured as <4ogIC«o (mol/l)] 



• Coinpounci . 


PDE4 Inhibition 


1 


9.53 


2 


7.60 


3 


8.73 


4 


8.89 



04/02 2004 IFED 11:19 FAX +49 7531 5435 ALTANA Phama AG Patents ^^-^ EPA Muenchen 

1240EPORO01 Z004-02 02 

-22- 

Patent claims 

1 . Compounds of fomfiula 1 




RZ R1 



fn which 

R1 is 1-4C^llqrf and 
R2 is 1-4C-alkylp 

R3 represents a phenyl derivative of formulae (a) or (b) . 




wherein 

R4 is 1-4C-alkoxy or 1-4C-aIKoxy which is*compIetely or predominantly substituted by fluorine, 
R5 is 1-8C-alkoxy, 3-7C-cycIoalkoxy, 3-7C-cycloalkylmethoxy, or 1-4C-alkoxy which is completely 
or predominantly substituted by fluorine, 

R6 is 1-4C-alkoxy, 3^C-cycloalkoxy, 3-5C-cycloa!kylmethoxy, or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine. 

R7 is 1-4C-alkyl and 

R8 Is hydrogen or 1-4C-aIkyl, 

or wherein 

R7 and R8 together and with inclusion of the Iwo carbon atoms, to which they are bonded, form a 
spiro-linked 5% 6- or 7-memfaered hydrocarbon ring, optionally interrupted by an oxygen or sul- 
phur atom, 

R9 Is -C(O)R10, -S(0)2-R14, -(CH2)„.C(0)-R18 or-C(OHCH2)m-R21, 
R1 0 is I^C^alkyl, -N(R1 1)R12. phenyl or phenyl substlhJted by R13, 
R1 1 is hydrogen. 1 -4C-alkyl. 3'7C-cycloalkyl or 3-7C-cycloalkylmethyl, 
R12 is hydrogen. 1-4C^aikyl, 3-7C^ycloalkyl or 3-7C-cycloalkylmethyl. 
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or R1 1 and R12 together and with inclusipn of the nitrpgen atom to which they are bonded, form a 

1-pyrroIfdinyl-, 1-piperidlnyl-, l-piperazinyK H1^C-alkyl)-piperazin-4-y!-, 1-hexahydroazepInyK 
4-morphoiinyl, 4-thiomorpholinyl-, thionnorpho!in-1-oxlde-4-yl- orthiomorphoIin-1,1-dioxide-4-yl- 
ring, 

R13 Is hydroxy!, halogen, nitro, cyano, hydroxycarbonyl, 1-4C-alkyl, trifluoromethyl. 1-4C-aIKoxy, 1-4C- 
alkoxy which completely or predominantly substituted by fluorine. 1-40alkoxycarbonyl. amino, 
mono- ordi-1-4C-alkyIamlno. aminocarbonyl, mono-ordi-1-4C-alkyIaminoGarbony!, I^C-alK- 
ylcarbonyl. 1-4C-alkylcarbonyIamino or 1-4C-'aIkylcarbanyloxy, 

R14 IS 1^C-alkyl, -N(R15)R16, phenyl or phenyl subsfrtuted by R17, 

R15 is hydrogen, 1-4C-aIkyl. 3-70cycloalkyl or 3-7C-cyctoalkylm6thyI, 

R16 Is hydrogen, 1-4C-alkyl. 3-7C-cyc!oalkyl or 3-7C-cycIoaIkylmethy), 

or R15 and R16 together and with Inclusion of the nitrogen atom to which they are bonded, fonn a 

l-pyrroIidlnyK 1-piperidmyh l-piperazlnyl, 1-{1-4C-alkyl)-piperazin-4-yK l-hexahydroazepinyK 
4--morpholiny!, 4-th'iomorphollnyK thiomorpholln-1-oxide-4-yl- orthiomorpholin-1,1-dioxide-4-yl- 
ring, 

R17 is hydroxy!, halogen, nitro, cyano, carboxyl, 1-40alkyl, trifluoromethyl, 1-4C-a!koxy, 1-^G-alkoxy 
which is completely or predominantly substituted by fluon'ne, 1^C-alkoxycarbonyl, amino, mono- 
ordl-1-4C-alkylamlno, aminocarbonyl, mono- ordi-1-4C-alkylaminocarbonyl, 1-4C-alkylcarbonyL 
1-4C-aIkylcarbonylamlno or 1-4C-aIkylcarbonyloxy, 

R18 is-N(Rl9)R20. 

R1 9 is hydrogen, 1 -4C'-alkyl, 3-7C-cycloafkyl or 3"7C-cydoalkylmethyl, 
R20 IS hydncigen, 1 -4C-alkyi. 3-7C-cycloalkyl or 3-7C-cycloa!kylmethyi. 

or R19 and R20 together and with inclusion of the nitrogen atom to which they are bonded, form a 

1-pyrrolidinyl-, 1-piperidinyl-, 1-plperazinyl, 1-(1-4C-alkyl)-pfperazin-4-yl-, l-hexahydroazepinyK 
4-maiphoIinyl, 4-th!omorpholinyl- thiomorpholin-1-oxide-4-yl- orthiomorphoIin-1.1-dioxide-4-yl- 

ring, 

R21 is -N(R22)R23. 

R22 is hydrogen, 1-4C-alKyl, 3-7C-cycloa!kyl or 3-7C>^cloalKyImethyl, 
R23 is hydrogen, 1 -4C-alkyI, 3-7C-cycloa!kyl or 3-7C-cycloalkyImsthyl, 

or R22 and R23 together and with inclusion of the nitrogen atom to which they are bonded, form a 

1-pyrroIidinyK 1-plperidinyH 1-piperazinyL 1-(1-4C-alky!)-piperazin-4-yh l-hexahydroazepinyl-, 
4-morpholinyl, 4-thiomorphQlinyh thiomorpholin-1-oxide^yK thiomaFpholln-1.1-dioxlde-4-yl- or a 
pyrroIldin-2,5-dione>i-yl-ring, 

n is an Integerirom 1 to 4, 

m Is an In^gerfrom 1 to 4, 

and Sia salts of these, compounds. 

2* Oompoursdsiof.Kjrmula-l according..to_c!sira_:i« in which 
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R3 represents a phenyl derivahve of formulae (a) or (b) 




wherein 

R4 Is l-ZC-alKoxy or 1-2C-alkoxy which is completely or predominantly substituted by fluorine, 
R5 is 1-4C-aIkoxy, 

R6 is 1-2C-alkoxy or 1-2C-alKoxy which is completely or predominantly substituted by fluorine. 
R7 is methyl and 
R9 is hydrogen, 
or wherein 

R7 and R8 together and with inclusion of the two carbon atoms, to which they are bonded, form a 
spiro-linked cyclopentane. cyclohexane, tetrahydrofuran ortetrahydropyran ring, 

R9 is ^(0)2-R14. -(CH2)n-C(0)-Ria or -CCOHCHzWRZI, 

R14 Is phenyl or phenyl substituted by R1 7, 

R17 is halogen* nitro, cyano, 1«4C-al(^[ or 1-4C-alkoxy, 

R18 is-N(R19)R20, 

R1 9 IS hydrogen or 1 -4C-aIkyl. 

R20 is hydrc>gen or 1-4C-alkyl. 

or R19 and R20 together and with inclusion of the nitnogen atom to which they are bonded, form a 

1-pyrrolidinyK l-piperidinyh l-piperazinyl, 1-(1-4C-alkyl)-pipenazin-4-yl-, 1-hexahydroazepinyh 
4-morpholinyl or 4-thiomorpholinyl*ring, 

R21 i5-N(R22)R23, 

R22 is hydrogen or 1-4C-alkyl, 

R23 is hydrogen or 1-4C-alkyI, 

or R22 and R23 together and with Inclusion of the nitrogen atom to which they are bonded, form a 

1-pyrrolidinyl-» 1-piperidinyl- 1-plperazinyl, 1-(1-4C-alkyl)-piperazin-4-yK 1-hexahydroazepinyh 
4-morphoh'nyi, 4-thiomorphoIinyI- or a pyrrolidln-2.5-dione-1-yl-ring, 

n is an integer from 1 to 4, 

m is an integer from 1 to 4. 

and the salts of these compounds. 

3. Compounds of formula 1 according to claim 1, in which 
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R1 is methyl, 
R2 is methyl, 

R3 represents a phenyl dertvattve of formula (a) 




wherein 

R4 is methoxy or ethoxy, 

R5 is methoxy or ethoxy, 
R9 is -S(0)2-R14. -(CH2)n-C(0)-R18 or -C(0)-(CH2WR21 , 
R14 is 2-cyanophenyl. 
R1 8 is amino or 4-morphonnyl, 
R21 is pyrroIidln-2.5-dione-1-yl, 
n is 1 or 2, 
m is1, 

and the salts of these compounds. 

4. Compounds of formula 1 according to claim 1 for the treatment of diseases. 

5. Pharmaceutical compositions containing one or more compounds of formula 1 according to claim 
1 together with the usual pharmaceutical auxiliaries and/or carrier materials. 

6. Use of compounds of formula 1 according to claim 1 for the preparation of pharmaceutral com- 
positions fbr the treatment of airway disorders. 

7. A method for treating an Illness treatable by the administration of a PDE4 inhibitor in a patient 
comprising administering to said patient in need thereof a therapeutically effective amount of s 
compound of formula 1 as ciaimed In claim 1. 

8. A method for treating airway disorders In a patient comprising administering to said palxent a 
thei^peutically effective amountof a compound of formula 1 as claimed in claim 1. 
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Abstract 



The compounds of a certain formula 1, in which R1, F5Z. R3 and R9 have the meanings as given in the 
description, are novel effective PDE4 inhibitors. 
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